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## 4971467021 - MAJOR COMPUTER SCIENCE

KEY WORDS: DSPACE / SINGLE SEARCH SERVICE SYSTEM FOR DSPACE
WANVISA THONGSUK: SINGLE SEARCH SERVICE SYSTEM FOR DSPACE.
THESIS ADVISOR: ASSOC.PROF. WIWAT VATANAWOOD, Ph.D.,176 pp.

The internet users typically inguire’ academic literatures by using URL of any
particular Digital Repository (DR) system. Therefere, the internet users need to perform
several searches through-these different URLs of BRs. Some DR systems still have the
limitation of communication.proiecel to do the censolidated searching. The lack of
interoperability among DRs/Causes fime éonsuming fer the users.

This research proposés a ane-stop searching feature to enable the single search
service among DRs. We select DSp.aEe oFe pf the most pepular DR, as our case study.
The internet users are able to mqmre the :'cferences from different DSpace systems at

#

one single command. 7 ¥/

The seolution is divided -‘ir‘}té- three a;ii?ts’a Firstly, web application engine that

acquires the one- stop searching.‘for academ;c literatures among different DRs is

developed using Java The engine performs the notlflcatuin of the inquiring requests by

sending keywords and supports the asynchrenous str‘éamung of the XML results
simultaneously returned from the distributed DRs. This technique yields the faster
response times-The test run-searching@ameng 3,PRs shows. tetally 100% accuracy with
the response time of 55.67 seconds. Secondly, DSpace is modified to provide the ability
to receive@ny, nquiry through-URL and to return the.search results'in XML format. The
DR of main university library is used as'case study. The result' shows-that the modified
DSpace search engine performs the searching process 22% faster. Thirdly, a Handle
system. is installed at Chulalongkern University's main library in order to secure the

logical document references in the internet.

Department: ... Computer Engineering...... Student's Signature......7".

Field of Study: ..Computer Science............ Adviser's Signature.......= T .
Academic Year : ...2009..................... ¢
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a
1
a
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v

sruunawRanun e lugluuunisliisnisuuuansudu anduuugailsznau’il
v aa = . A a & = o o o {
foelnauaasaasns (Global Handle Registry) 1178 2181817 (GHR) IWENAILALY ATALAINAN
wnsznavlusnalameauandaiiasia ( Local Handle Services) ¥3a waalamiad (LHS) &

% 1 li! o’ = el v 4dl o = £ dl
VL@N’mﬂ’J’WIu\WIQ @L‘ﬂﬁjﬂq‘j‘?\lﬂu’m@LL@LL@Z@’]LLNHIH@U@@LMN@LU% LAALATLAA NUUINALA
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= 1 I dd as I rdl 1 v a o 14
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dsznavlldaelasnduinsdoalan fe losnldisnisdengiuaan fu ladnliusnieils

nrdunn danzTusanda@nadlldsne waaansang 4. (Server  4) LATRY A9URZIUAN
II M
=

‘ﬂi:ﬂ@ué’fmLﬂ?‘mLLmeﬂ?zam%n’]er]dﬂi'z LATANTLNENING ANUNUAAILATRI NN AT

[

mnm@u@mu@ﬂﬂumwmm ma‘mﬂummﬂﬂmu@gj Audanivuntesaniilnanssd

PAITEULLIULAR Lﬂ‘i“ﬂ\‘lLLN‘H’]F;Iﬂ@ﬂﬂﬂﬂ’lﬁ‘iﬁdﬁ_ﬁﬂqﬂlﬁl@ Lﬂ‘i“ﬂ\‘i“’\ﬂﬂ’]‘i‘ AuiiuaLa (sub-
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namespace) ﬂ’]EIIIF]?ZUULLEIML@@LuﬁJ?TL‘ﬂsﬁ‘V]LLWWQﬂuﬂﬁ@@”1NGﬁqsﬂﬂuﬂu

@ﬂwmvmiﬂm@mummmm sub-namespace ﬂ?vﬂ@uwmfmLLauLm@mﬂlmu@ﬂmim

FALEUAALTRSIR ﬂﬂLﬁ*ﬂﬂQ’] a3 (Home) LL[ﬁlﬂvIﬁNﬂﬂ@\‘mﬁfLﬁﬂuLL@W ALBTANT mem
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i
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T2 AILANTE LAZALAUDNNTILATIAE puaslay

| |

| | | | | | [ S | | S ||
| | serverl | |_server2 | | [ ]l. .E 4 |. E | |
{0 [ [ [0 R~ 5[0 R ||
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R | || E | | E ||
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| e | e |
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1. Cient
query for
nani ng

aut hority
"10. 1045"
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I

I
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215 AuULEasId (Web Service) [9]
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NULERTIA AB I‘]Jﬁ‘LLﬂﬁ‘N‘VI‘VI’I\‘l’Iu‘ﬂH’I\ﬂﬁ’ﬂﬂ%ﬁﬂu\‘l “’ItgﬂL?ﬂﬂlﬂ]\‘]’]ﬂ@ﬁﬂiﬂﬂmimﬂu
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a15AT (RPC: Remote Procedure Call) LuszLipsatnsdumafisinludnwne szuuiu-

11319 (Client-Server) uwiazidu@afiaasin19a3UNAMAN U I913NT (Service
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Lo A g vomy = o ax ~ v @ = o o
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=

NN

NN L gunaw

[

druilsznavlunisinaruaas Web Service Nnail

<
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URYAURIILLBATIE
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1
a

Ta9l (SOAP 8% Sigple ObJeet Access Protocol) Mnutiidedayaniu

AUl Iu?ﬂLLUUﬁJE\‘iL@ﬂBﬁL’ﬂM’LL@@ L‘W'E]‘I]’J'Elsluﬂ’]?VI’N’]‘LA&]@&]@I‘U?LLH?N%WN
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?VUUNWHWWQQHLW@?LHM1Q . f 4
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puilagpanLas (WSDL SYER Web Serwce Descrlptlon Language) M&1m5U

ﬂﬁU’]ﬂﬂ’]?l’ﬂ\‘i’]uIﬂ?LLﬂ?N‘V]Lﬂﬂﬁlﬂﬂi‘mﬁ‘ G]NL“IIEILPII‘LW]’]NLLUUNWW?%WHL@H%L@NLL@@
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muu ﬂULU@QLﬂ@ﬂLL@@ @QLﬂuL@NﬂuﬂNﬂiﬁﬂU?Zﬂﬂ_ LW@L‘iﬂquﬁﬂ’Wﬁ‘Lﬁ‘ﬂﬂiﬁlx‘i’]u
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ALLERIE - ¥
aa A . " " . . [
%mmifﬂ (UDDF-%i78 Universal Description Discovery and Integration) Lilugs1il
lunngasunauavAuniuige Halptdusona1digldusnisvzalnslomes
(Provider)Finaavn AT el las I lWda L Tagleanlon Dansoazlasnne1ETEmn
a alld ¥ o % Yo = A '8 ¥
wartTNIa NI vl FudiTnisvzasinaaines (Requestor) A1N1TDABNILAL
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2.2 uIRENLNL D

2.2.1 Waﬁﬁ'uﬂ@'gﬁ'ummmmnsuﬁmﬂsﬁﬂﬁammumﬁaaﬁmzﬁuamﬁu
[2]

% [ % %

ﬁqﬁéﬁuﬂ@qﬁummiﬂmmmﬁmﬂsmﬁqmmumﬂﬁ%mmmmmuu (The DSpace
Institutional Digital Repository System: Current Functionality)
Usdnaoend — wwanifa lEldnduidesannaniiumalulatiuvieunasngumnd

wednlef (MIT) 9w 1,8 AIUBeansT.i6] uaziauiuimunlysunsumailsau

|
an oo =

duniuiunaandeinislugliinnayaie dunisdiauinm e esen103szasend was
LHEUNTHA9 13T IN U IR e Butnasiie luguusnineuldinawmun 18 hauuay
s Il e wgdfpdei 2545 ithiiaingsunmesiia aunsoni i ldRnsts

Tnelsidepnldane ey

o o

. . o ot o -
ARIAN AWM ARANR Tl IL I UL HaN W93 TN TRy AATNT W
o [~3 = dI Y ' .2 } s 1 o A a a g a o
anntiudnlen Taunsafedldeys levangilssinan wn wilsdedneninug unauRd
TIENNUNNTANE WHWR gnan UK9ga A8 (Audio Files) uilndayadaiviad (video Files)
ald o Y
wsiu wazsesiudayalugdiuusag o 14 @W wilugfin POF, wilutiln JPEG, uilnain
wridnues, wineta GIF, uiluaiin DOC e

g

Tnagnnsneiudpieilsidunisnaiulassaindagatazaniilnenssuniseaniuy

aaslilsunsamailaiudsd o

1) TAsegsngtayaueNssuy
Tilsunsupau ks laseadnediaganinigndudis Taguiflugaaw (Community) Tuuws
avgNTuazuLitiungy (Collection) Gl,uLLlﬁi@zﬂzjﬁﬂzﬂ?::ﬂ@‘Llﬁ')ﬂN@\i’]u (Item) Taluusaz

HaUeNRalsznaufde N denavians o wiladeayg il 2.3

k%

® a1 NN e uAnzvRean T wiula s lugnaua N s NN T
gingl (Sub-Community) 18 1w n1ARen tludu
1 =) 1 a a & G £

® ngu MBI Uszinnaanadny 1 dssnvanenfinug s

® (AU WHIEIT FINAIIU LTU INLNTNUS LnANIae (s
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2) dayadldaiannsaiing (E-people)
TnatnAnneAuidns lunisduAnuazeunasuatiusnnagnelu udinsiesnisias
HAnslunnsdenanu azfasinisawmidoudld Tnaaruimamailoudnludd waztlou

BA e WINANA IWANIUW HUn UL dLEes (Web Browser)

3) nsgausaase (Authe icatio

‘lumimﬂmwumwm i0a2341AEN1TMTIRAAUAINDLNA LAY

Communit
Handle
Name

0..* Description
_— Logo
Provenance

.I'Ii 'f"‘i
Wl

A ’}‘

1

Sub-community ’ O..

Bundle

Name
1..* | Primary bitstream

M 1
Bitstream B
Format Bitstream

Name

ﬂ u EJ q w EJ V %EW'S 111ﬂ q o g%};::j::iptic,n
‘ c - I I I d ‘Persistent’ ID

AR AT TINETA ¢

4) mfa‘n'mum%‘nﬁ"’lumswmwaga (Authorization)

Y <

dauaszuvazifuginuuagnsluniaddedeyaeflddngldnuladansinaslalnaasd

nsnuamntaseainedeyaresssusal
4.1)  TEALTNTULAS TN TUIDY

® NN UAATE lWNsgNaTIW TN TULAT N e R |5
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5.

o a a 1 4 1 dl
®  ANNTONMUARE WNTu ltaa uazguaneias s wuuilage

v
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e !
a a

4.2) AWNTOMUUAAVEIRNVTaAUTNTULA YN Utias I FTrALIngy
o gunsniuAgNEluNNsdanaudn lunguls
® gNIANMUARE lUNALNAIILeaNANNG LK
4.3) 9LAUNANIIL
o mmmﬁmumawﬂumi@tja'muic?i
® A NAIANAMMAANS N H a1

®  ANNIRATHAATENNVTEALNG

;,_.» 3
5) NIEUAIU / i

ﬂﬁ?VLme"Lu‘Eﬂ@LWﬁmmﬂsﬁ m?ﬂ :ﬁmiﬁmumvlf’ﬂuwi@:ﬂdu%ﬂuuﬁi@:n@'u
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Edit Mgtadalar Edit Metadata

=

A

Iltem Added
to Archive

Submit "'Vdo‘rkflow Accept Workflow Accept :"Workflow Commit
Step 1 Step 2 Step 3

Submitter’s
“My DSpace”

Reject Reject

ﬂﬁ 2.6 nezuwaauaeallsupaNAgLLlE [10]

A3 2.2 e lufardunauradns g lullsunsuma

AURaY (Workflow Step) ANRELNE
1 ANNNIDUANTUNAIULAZANALNAINW LS
o A A o v
2 AU ULUNIAIAT LAZAINNIDEANFUNTAANAUNAINU LA
v 1 a 1 a o v
3 anunsaud e lgasinaaen luanuisanndunadnwls
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6) fanimanssnaadldsunsundLd

Tsunsupanlawmuiunszuuiljiimnis (Operating System) giinlad (Unix-like) &4

i<

duszuudfinaseesdimacans - unAn1SanRmuIRRENNIAINsz UL TFNg

a

aund (Linux) BadultsunsuiTlamasia wreslefn dwmunTlsunsunalalnadaulugjas

q

ihldsunsuidamesiannld Ineesasiienlunisimunssuuiiasil g1udeya (Database)

o

A dl o £ cll
WA Tdsunsunimiana Tdsunsunniuting

187 (Apache HTTPD server)

A a dl
A9 NALNTALRAAILAA NN LT 11N
lAaaguaang (Server) A mﬂ

ication Layer) §1m730N1991148574

utisaanitly 3 s2FuA :mﬂ:",,

AagLln 2.5

= a ]
FuNTNAALTHAUFARU T a1

L ‘ > o i .
AaL Tmﬂ‘iﬂmﬂimﬂﬁ%ﬁm

""’.—r ~

=3

a1l

sUuuy

Fenan ma@umﬂ\mm streams of bits)

ﬂ‘MEJ’WlEJWﬁWEJ’]ﬂ‘E
awwaﬂmmumwmaa
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CHNRI oAl A P . -
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Wrapper) Recorder Mamager
Content P Business
Browse APl Management oo )
AP Logic Layer
|' "I
Handie Wiorkfiow I —
Manager Mar : 4 Autheris ation
o .
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Abstract

unanimity for a common definition of the

| repository”. One of the main reasons for this

presents a one-stop searching systefrr.b'a'ﬂ!a:ﬂ'_Si"ng'l'é; ntent as well as the necess any

W’Ej’v and functionality. Many definitions
earchers such as Dimitrios A. et.al.

defined theQ‘nple definition of DR, as a collection of

'
Search Service to Digit H%positories (3S2DR) which

would assist researche “be able to inquire th

-

references from many DRs‘ on-é"T'

presents a design of an Open Search Interface (OSI) ) L )
|ta| entities. One more refined definition is an

interoperation a titut I
e responsibility for long-term
which have aIr oaded
preser of ‘digital ources, as well as for making
database on |nterngl'|network via web appl|oat| This
8’“ them &ulable to commuws agreed on by the

oSl W ﬁﬁﬂ"ﬁiﬁum MK ?tﬁj i [ﬁ e

repository. also stated the meaning of

Source Software (OSS) named “Dspace” developed
DR in his paper work. It is slightly different functionality

by MIT [1] will be demonstrated. The proposed ) ) ) ) :
and underlying philosophies. Moreover, the university

3S2DR architecture and functionality and related
fectu unetionaity library of ILLINOIS at URBANA-CHAMPAIGN [4] defined

Technology will be descried. Our approach is to
S PP the DR to be an online, searchable, web-accessible

implement the asynchronous based system design of e )
database containing works of research deposited by

the one-stop searching feature which increases the
P 9 scholars. However the DRs are often built to serve a

capacity and efficiency of this single search service e ) ) )
specific institutions’ community of users, in which cases

application. N - -
they are called institutional repositories. In each institute,



they develop their own DR and use it as a tool to share
their academic works via internet. Sometime it found that
some institutes created their own DRs used internally,
called In-house development and some institutes apply
the Dspace OSS to be their own DR such as
Chulalongkorn University Intellectual Repository (CUIR)
for the university researchers to do the searching and

increase the searching ability by using Thai Language

[1]. Anyway, the CUIR tool is still complicated when
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to the last path. Even though those 3 search engines try
to reach the deep web that addresses of all DR.  There
is a category between regular searching and academic
searching; Scholar Search Engine is recommended to
search academic searching that stored in all DR. For
example, Google Scholar search engine uses the
service of National Library of Australia and Yahoo uses
the service of Michigan Digital Library. This stored

academic information methodology called Harvest

researchers search academic journals by quw’\% tadata to collect the works of DR members to storage
institutes” URL. } entrallze by using theprotocol OAI-PMH.

This paper describes the desr opment

of 3S2DR for one stop search ng serwc tion three

illustrates the OSI development as t
Dspace software which is

existing Dspace object. Th

service through DR via OSI
Section four. This paper conclu

Service” of 3S2DR development.

2. Related work ¥
Google, Yahoo and Msn popular sej?%ngm
services that academic researchers uses"';r%"t‘éollsito
perform searching their pmin
junks such advertisement™ i d in information and
searching results display on ajscreen It takes tir
filter those advertisements out. uIhere is the research
article, “Search

Google, Yahoo and Msn The research result fram that

S

"— N
. Data providers

.-'

/
7 Harvesting
based on
j OAI-PMH

rvice prowders

data Harvesting) is a protocol for metadata
‘ OAI-PMH rooted from OAIl or the

nt repositories (so-called archives)

alled OAI-PMH. In the figure 1, DR

—
the produo&rj of academic material called “Data

Prowder Users who operate harvest Metadata of

: E?Tﬁﬁjﬂgq (m ﬂ?ﬂﬂwlaﬂ nid in the centralize unit called
Corpus”[5] study i ic "sea Pravider” e information that stored from

DR cagi “Metadata”. It |sit'rpctured information that

L RRSIRARANB IR T
popular s ines” cannot cover a ademic asier age an information

contents or topics that researchers need. Moreover, DR
is the deep web and escape data from the search
engine robots. Search engine cannot see or retrieve
contents in the deep web. It is different from the index
web or surface web that links and points to data
resources from roots to paths to reach the resources.
Therefore, there is not any connection inside the deep

web that able to link the address of resources from root

resource. Metadata is often called data about data or
information about information. [7]. From the figure 1, it
showed that the system allows to has data providers and
service providers more than one. So service providers
and DR need to open protocol OAI-PMH to each other if
they prefer to work as one search service. According to
OAI-PMH, it is a protocol for harvest only. It does not

provide for data searching. Therefore it can perform



harvest maximum only 6 requests or verbs such as

Identify, ListMetadataformats, ListSets, Listldentifiers,

ListRecords, GetRecords .[8] The first 2 verbs is not a

harvest verbs because ‘ldentify’ is the acknowledge

requesting to the specification DR, neither of

‘ListMetadataformats’ is the harvest identification

Metadata format that use to coordinate with verbs. For

example the record requesting on DR with verb
GetRecord, Service Provider need to know the unique
record identification or the record identification unigue
number. Service Provider need to perform request verb
Listldentifiers, to know the Uniquewidentification. Its
showing that OAI-PMH protocol operation.is complic;:e
and has many steps to perform. Additiopally the DR
need to stored data in format or system stticture, Calléld

Metadata. The OAI-PMH is restncted only Dublln Core

o

Metadata then enhancement to MARCZ1 Metadata for

=
more supporting but it is still not covering all Metada‘[a\‘

W,
To cover the service providers searching as Smgle-

Search Service, problems are not only the comphcated
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More than various kinds of Metadata format, the different
kinds of protocol used by DRs are still problems.
Although most DRs used OAI-PMH Protocol, this
protocol takes time and resource to adjust all DRs to
interface each other. Since DRs commonly distribute
data via internet, this paper recommends each DR to
create OSI| wrapper by reusing the existing objects to
connect each other for generating Local Single Search
Service as well as operated 3S2DR system to reach
academic literature. There is a significant sample case
of DR'development such as the development of OSI with
Dspace-OSS software which is popular among users up

to 700 academic institutions [11].

Digital Respository A
(Target)

3S2DR

<>

Object
Metadata

Get Reguest and Get Method Local

Query element Interface
Hitp ‘

Client

uery

Language

Results in

Local o

format

Read Streaming

Ouxa data
-
+
i WY \

Results in
XML Format

,a~¢

4 Flgure 2. Communication diagram between 3S2DR and

operation and Protocol OAI-PMH usmg or suppgrtmg of =

all Metadata. It also needs to tackle 4§\:n'umber of

problems that may occur in the foIIowmg time, for

example to data changed monltorlng and updatlng in

j‘D’R A

Pl

< In the figure 2 the target is DR A. In this Paper, DR

f'Alg;Web Architecture and is setup by Dspace OSS

attached URI or U'Fr{L.\to identifier DR Address. Actually,

DR members, data storage}- hard—disk—size—or—etc:
Besides that the developmé_h'f and maintenance use a lot
of effort to work on it. John Wilkin, Kat Hagedorn and
Mike Burek showed the budget gable. in year 2002 of
OAlSter project, the Service Provider of Michigan Digital
Library, spend money $ 156,194.69 [9] in the Creating
an Academic Hotbot: Final Report of the University of

Michigan @Al Harvesting/Project.

3. Open Search Interface

In 2000, the DR standard Reference Model for an
Open Archival Information System (OAIS) [10] was
established. It suggested that all DRs should store their
detail with the same format of Metadata for reducing the
confliction of interoperation. However there were many
DRs which did not align with this standard because they

were created before the standard had been released.

user who needs fg_ﬁearch data in DR A or another DR
needs to opera}[e through browser as a client and
identifies URL fa'uinquire data. After inserting keyword
and _submitting to_ the search. Client will transfer
keywords to DR Sernver.via HTTP/1.1 protocol.  There
are 2 ways of OSI| to request Web Architecture such as
Get, Method, and«Paest=Methed [12]. In this paper we
recommeénd to choose  ‘Get. Method’ as the request
because it is more convenient to check keyword. The
increasing of potential and capacity of the
interoperability between 3S2DR and DR A. We create
new Servlet to be wraaper and Get Method to receive
requests from 3S2DR then transferring to the local object
form and calling the existing Dspace operation and add
on the JSP file for printing results, that original data is
html page and transform to xml page as per the figure 4.
DR and the

The interoperability between restrict
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connection is explained details in the figure 2

0382DR sent request through Get Method, it

[ resultjsp '
simple-search Print | (simple-scarch)

(local object) html

redirect
page avance.jsp
sult list (advance-search)
Database Object Metadata

Figure 4. Modification on Dspace support OSI.

look like open browser to search data. Example, URL

ocal form

that sent request to DR A as per figure 3, it showed that scarch page Seare

even there are different languages; it can be generate
OSI to operate 3S2DR. From figure 3, first part is URL to

identify Address that is the Target is URL of DR A. The o - . s (Local Result) wil
e searching results (Local Result) wi

next part is Single-Search a new object. The figure 3 is
forward back through Wrapper for display the result in

a sample file in difference software programming
XML form via browser. XML Schema details are shown

language. The file surname is difference such a
Appendlx A. The output from Metadata will show
.asp, .pl and it is Wrapper object. Dsp tq

I as the primary information that researchers

sentence is java and created fro ‘Smg
| — \i MSUCh as author, year of distribute or issue
Search” has no any file type. Varia could

A d‘ | tha ch to the articles. e The Results
ehdl
\ r uery in XML format via the browser
5 in the lower part and the upper part
end “F
"fd b - | w% 1

A L,
nd" o not 'sen?

any. If sent to make response time bet Jsucﬁ -as

be appended by following questio

of the URL Rewriting. After equal s

keyword that mean “3S2DR”

page size, page number, whic

“http //www.DR-A.com/Single-Search.php? e/y—.?séD

PgarH

&pagesize=10&pagenum=1".

% |
Programming Example URL Rewriting frol t M wi _'J'
Language -
PHP hitp://www.DR-A.com/Single-SearcH.onp2dtiary=352 .
ASP hitp://www.DRA 8 SiiGle-Search.asp2aue =352DR csulg L fogmat
- =

Java Servlet http://www.DR-AS =
Perl http://www.DR- Single-Search.pl?query=3S2D)|

|

O for Keyword for

G thﬁh | Rewst =
ﬂ uﬁj nﬂ m j w %JE&T’ local result page and XML
Figure 3. Exampl re s

t page for Dspace.

4. Fungtion Overview of 3S2DR
ea? wqoﬁ ﬂ ﬁ w %j w ,]‘ ,3 Wrﬂy%yﬁ tEloIIowing functions:
bject ( ser#et object) as per the figure 4 Search.
object is a new creation in Dspace and works as - Register member.

wrapper to received request then transform to the Local _ Edit member profile

Object before move forward to search information. _ Do Statistic Report.

e In the second step, the object had - Do Administration.
transformed to be a local object, after that it is forwarded - Manage DRs.
to a simple-search, that is a local object to searching
words in the database object Metadata as showing in

the figure 4.
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Figure 6. Architecture and Communication model of

Iz

|ned in

3S2DR.

The details of the above funct|on

Section 4.2. The figure 6 showpf SSZQQ
system and communication dia ol Ll S A

modules and features of

using Java platform as the tool.

Presentation tiers, Operation i

for searching and providing OSI t

data that already explained in
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1) Simple Search - is the searching by inputting
keywords to 3S2DR system and then the system will
search the plain to all DRs network.

2) Advanced Search - is the searching by
providing the specific information to query data and able
to select DRs source. For example, if a user prefers to

search author “Wanvisa”, the user only type word

“Wanvisa” in “author” field and selects the specific DR of

CUIR[1].

, Operation Tier
eration tier is the main processor unit of 3S2DR

p
it performs the core functions. This is
into : i

2PR

Single Search Service

1]2/3)>>

Tine T “Authors

‘and classi using formal method|

Nakkrasae, 1974-

7
Twi$) 2.5 neflal

it is deployed inside 3S2DR gtem as 1

Layer. It is invoked when users se?rch data via Browser.

arir
|
Figure 7. Exgﬂ)ple search results from 3S2DR using

Simple Search Function.

st o ] WD FHENINGNNS

technology.

1) Communication module is the connector

It contains sub

CRTRMI ARG .

XMLHttpRequest such as the Google Suggest and
Gmail. [13]. The usage of Ajax increase to enhance
users with the ability to search academic literatures or
articles from multiple DRs. We perform a broadcast
request to multiple DRs, and the results will be
asynchronously response back. The results will be
displayed swiftly and refreshed in real time page. The

3S2DR system operates data searching into 2 functions:

Bean Delegate, The Streaming API for XML (StAX)

Parser, Session Management and Apache HttpClient.

2) Register module is used to register new
member. The 3S2DR categories members into 3 groups:
(1) DR owner, (2) Member, and (3) System
Administrator.

3) Authorization Module is used for member

authentication and authorization checking. The logged-in




users will be allowed to edit their profile,
browse for historical search result but users who do not
login can use only search function and statistic report.

4) DR Directories module is used to manage DR
member information. This module require OSI to be
installed and validate path it whether.

5) Static Report module provides two types of
report that are (1) top ten favorite words of the
month/year and (2) no. of records from search result
grouped by key word and DR.

6) Administrator Tool
(1)

information, (2) add, edit, delete DR information, (3) view

module allows system

administrator  with add, editpdelete member

em

member and non-member that aceess .the syst
- ’ i

r

A used'tol record a'll

d

e -
ch as keyword Use

specific report.
7) History Recorder modi
activities occurred in Database/%d

historical information will be L_gs'éd for reporting and

activities tracking by system administrator.
F 4

-Storage Layer

Yy

e
Storage Layer is the part of 382DR¢ Database. - It

performs the data storage service that is necvﬁéﬂssary in

each function based on PostgreSQL Database version
-

& v
4 =
when searching, search result, anﬁd" login his;ory‘ This\
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register details in Metadata. Therefore each DR always
maintains and updates to correct their own information.
Consequently, the different language impacts the word
spacing pattern for example Dspace OSS cannot search
Thai language because the space it problem. Ms.
Pannipa Saeueng et.al.[1] provided the solution to solve
problems for Dspace OSS to assist searching in Thai
article by adding the ThaiAnalyzer object to support OSS
in word spacing of Thai language and build the index to
searching Thai information correctly [1] and that why
eaCFh DRV must maintain and update database itself.

5 Experiments

5.1 Testing and Program Developing Environment

We test the 3S2DR system by create three DR
members named DR A, DR B, and DR C. Then instlling

p from VMWare workstation. It is ready or not with three

different ©S and Environment. We used PC spec as

Intel CPU Core 2 Duo 1.60 GHz , Ram 3 GB ,and HD

*"‘_»250 GB, each environment shared equally CPU and has

1 “been assigned with the RAM 512 Mb and HD 8 GB and

¥/

1"r1:st_alled operation software as follows:

A

4
- g8

*_ Window XP OS

———

_.‘.;f-".:-.f;_l;_'-a/-\pache Tomcat Application Server version 5.5

-JRE versiQr’; 5

-l

o
A

8.3. It connects Busines'é' E;:yr;l and by using JDB!
-

(Java Data Base C(;}]_ne'ction), the APl  for
communicating Java and Database.
4.3 Target Tier

This tier is deployed inta:the target:DR. (Each /DR
must be registered’ as, the"member in 3S2DR™System
Database. When users need to search via browser and
request WRL By inputtingy kéyword in 3S2DR system,
then 3S2DRsystem will search data by requesting to the
multiple target DRs. In fact, the searching is not
operated by 3S2DR system but it is done by the target
DRs Shows in figure 2. It means the target DRs (DR A)
receives the searching request and returns XML result
back. The benefit is that the system allows each DR
works independently because the DR Metadata and
their academic works are stored in the differences

platforms. Some DRs may use Thai and English to

- Dspace OS_,IS is used to organize DR version
1.3.2, 1.4.2, and :1.5.2 such sequently and OSl is already
installed. -

Each DR carried the academic literature of 8,102
journals, “therefore fotally 3 DR there were 24,306
journals and simulated CUIR[1] data as the date of
2009-06-01.

Our 3S2DR system was installed and operated on
the same PC with Apache Tomcat Application Server
version 6.0 and JRE version 6.

The testing tools were set to simulate the
concurrent requesting by:

- Apache JMeter

- Mozilla Firefox Browser

- Yslow for Mozilla Firefox

5.2 The test results

The efficiency in term of accuracy and response



time of 3S2DR were tested by sending six different
searching keywords at 10 times each through URL of
3S2DR, DR A, DR B, and DR C. The test was performed
and recorded by Tool JMeter and shown in Table 1.
According to the number of searching record in Table 1,
3S2DR showed a very precise searching result. The
number of searching record from 3S2DR was always
equal to the summation of the searching records from
DR A, DR B, and DR C. Furthermore, 3S2DR had a
better response time than other DRs. 3S2DR spent a
shorter searching time than other DRs, when the page
size was set to 10. However, iturequired a longer
searching time if the page size was not.limited sir-;;e
3S2DR needed to acquire all resultsounded. by each
DR. \
)

In conclusion, the searching result from 3S2DR

was 100% accurate. This was be€ause 332DR did nof .
—

perform searching by itself but'it just requested the DRs|

to search and send the result back.. The SS2DR.L

searching speed was depended fon the’-"anﬁount ofsL=p
: 5
returned result from DRs. The more number and larger

size of returned result the slower the pérfor}ﬂance of

3S2DR was. If the number of requested record was

limited to be equal or lessythan the totgl number’ of
4
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6. Conclusions

Our one stop searching feature of 3S2DR could
well facilitate the data interoperating among DR of each
institute database. In order to install and launch this
3S2DR system successfully, cooperating among DR
members is strictly required. All DR members must
agree to share their database with others and must
create their own OSI which is used for communicating
among DR.
Acknowledgments

This research is a part of the CUIR development
The of Academic Resources,

project Center

Chulalongkorn University’s as a case study.

References
[1] Pannipa Saeueng, Supaporn Chaithummapakorn,
Wiwat Vatanawood., 2006, Institutional Repository for

Digital Library Proceedings of The 10th National

4

Computer Science and Engineering Conference:

NCSEC 2006, Khon Kaen University, Thailand, Oct

#

"25-97, 2006.

A4,
[5] Dimitrios A.,  Anastasia A. , Dimitrios K. and
g i Z b

" Theodore S., 2004 ,TOWARDS THE DEVELOPMENT

| OF A GENERAL-PURPOSE DIGITAL REPOSITORY

Proceedings bf the 6th International Conference on

QRO R:
SOoLUMN

founded result by DRs, {he::!cbpullbc timeof

would be improved.

It should be noted that the performance of 3S2DR
in this study was tested on the DRs which were installed
on the same computer: Therefore, the | performance
might be slightly varied from many factors in the real
environment. Server performance of each DR, the
network density; ithe distancey, and the amount of data

transferringfall could influence the 3S2DR response time.

Search results
Average Response time (second)

352DR DRA | DRB
SetPage
size =10

Keywaord

No. of Record
DRA DRB

3520R DRC DRC

All
data

1."Test” 4101 | 1,367 1,367 | 1,367 245 812 1 0931 12

2."research” 5334 | 1778 1778 1778 167 9 0.623 | 051 | 049

282 94 94 94 0.61 194 [ 0575 | 067 | 0.575

2826 | 942 942 942 0.542 231 | 0602 | 0.891 | 0.891

5. wiwat" 3 1 1 1 0.210 031 [ 0.275 | 043 | 0.375

6.“the” 0 0 0 0 0.14 0.14 | 0475 | 0475 | 0475

Table 1: The test result from searching and time spending by

using keyword between 3S2DR and DR A, DR B, DR C

Enterprise Inf(irmation Systems, Porto, Portugal, April
14217, 2004,
[3] Devendra zéﬁ Gobbur, Assistant Librarian, 2003,
Digital Repositories:.Concepts and Issues Publish of
A. Publications and Articles of Texas A&M University
Available from:

Libraries., Online

httpw/hdl.handlemeti 849/3815[Novemver, 2009]
[4] University! Library, ! 2009, .GlLossary Publish of
University Library University of lllinois at Urbana-
Champaign., Online Available from:

http://www. library.illinois.edu/scholcomm/glossary.ht

ml [November, 2009]
[5] Frank McCown, Michael L.Nelson, Mohammad
Zubair, Xiaoming Liu, 2006, Search engine coverage
of the OAI-PMH corpus Proceedings of I|EEE

Computer Society March-April , 2006: 66-73



[6] Leona Carpenter (co-ordinating author) for OAI-
Forum and UKOLN, 2003,History and development
of OAI-PMH. Publish of The Open Archives Forum
(OAF) Online Avaliable from
http://www.oaforum.org/tutorial/english/page2.html,
[December, 2009]

[7] National Information Standards Organization, 2004,
Understanding Metadata Electronic Book ISBN:1-

880124-62-9b  Publish of National

Information

Standards Organization ,Online Available
http://www.niso.org/standards/resour
UnderstandingMetadata.pdf, [D

[8

[t

Tomothy W. Cole and Wurie

USING THE OPEN ARC

PROTOCOL for METADA A
[9

T
@
=
og
@
-+
<
)
=
(o}
@
w
o)
3
°
D

Report of the University
Project Publish of URL
Online
http://www.kathagedorn.com/
[December, 2009]

[10] Research Libraries Group, 2002, Trus;ed.a?@:rg

e

Repositories: Attributes ﬁi Respon3|b|I|t|es An

92

Schema Publish of W3C, Online Avaliable

from:http://www.w3.org/XML/Schema, [December ,

2009]
Appendix
Contents of Necessary Document for System
Development.
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between 3S2DR and DR [14].

?xml version="1.0"7>
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ﬂttp://www.w3.org/2000/1 0/XMLSchema”>
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cum ion xml:lang="en">

mmunication between 3S2DR system
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<xsd:element ref="title” minOccurs="1"
”axOccurs— "unbounded” />
t ref="author

L RAL-RIAR,

maxOccurs="unbounded” />

inOccurs="1"

<xsd:elerient ref="issued” min&é’urs:W " maxOccurs="1" />

ARG 0 AR A E
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</xsd:complexType>

<xsd:element ref="identifier” minOccurs="1"
maxOccurs="1"/>

</xsd:element>

<xsd:element name="title” type="xsd:string"/>
<xsd:element name="author” type="xsd:string"/>
<xsd:element name="issued” type="xsd:string”/>
<xsd:element name="identifier” type="xsd:string"/>

</xsd:schema>




NMARNUIN U

[ a = ] 1 Y@ oga
ﬂ‘LIL‘LI@%L'ﬂ'&ﬂLtﬂﬂﬂquﬁl’ﬂﬂ‘izﬂ’lué‘]ﬁmﬂL‘ﬂ’ﬂ‘é"ﬁﬂ

suidagieanuaasduianisiuin sduAudeyauassanisAdeasauiaAna

ANTNHNWAILFAALTL AN WA LLTB I AUDITZUL

19797 9.1 Auidagieanuaagiusiatlssai a1 iasia

93

|

e Fya——__§
p31efl 9.1 fuifingeafiessauseisyaild | fiTumess

<?xml version="1.0" encoding="

<wsdl:definitions targetNamespac

xmlIns:apachesoap="http: . agac e ! tp://service.com”
xmins:intf="http://service.c s
xmins:wsdl="http://schemas.
xmins:wsdlsoap="http://schem
xmins:xsd="http://www.w3.or
<1--WSDL created by Apache , 2006 (06:55:48 PDT)-->

<wsdl:types>

<schema elementFor.r 3] = ifi oil/service.com"
xmins="http://www.w3.0kg '!iwmﬁ" he '\

<import namespacez"ht@//domam. 0 m

<element name= "advance%e h">

<C°mp'e”ypﬂu8’m8'ﬂ‘mmn‘§

<sequence>

</;Z'*AIW"T TSI A

</comp|exType>
</element>
<element name="advanceSearchResponse">
<complexType>
<sequence>
<element maxOccurs="unbounded" name="advanceSearchReturn"

type="tns1:DSpaceSearchResult"/>
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</sequence>
</complexType>
</element>
<element name="getDSpacelL.ist">

<complexType/>

</element>
<element name="getDSpaceLisfl
<complexType>
<sequence>
<element maxOccurs="un
type="tns1:DRsWebServi
</sequence>
</complexType>
</element>
<element name="simpleSearch!
<complexType>
<sequence>
<element name="key
</sequence> .
</complexType> E
</element>

D e Wﬁ NINYINT

<complexType3

ARIANNINANAANINY

"tns1:DSpaceSearchResult"/>
</sequence>
</complexType>
</element>
</schema>
<schema elementFormDefault="qualified" targetNamespace="http://domain.com"

xmIns="http://www.w3.0rg/2001/XMLSchema">
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<complexType name="AdvanceKeyWord">
<sequence>
<element name="firstConjunction" nillable="true" type="xsd:string"/>

<element name="firstField" nillable="true" type="xsd:string"/>

<element name="firstQuery" nillable="true" type="xsd:string"/>

<element name="secondConjuncti e="xsd:string"/>

<element name=" i illabl ri

ng"/>

<element name

:"seconw_
<element name="thirdField" ni -

</sequence>

</complexType>

<sequence>

<element name="contribu

</sequence>
</complexType>

o UBGREN TNENT

<seguence>

<elemen "addr t ‘; "truetty, L ing!/ U‘
<e|e%ﬂj"ﬁ§pm\jnmmmp:]@mgﬂq a 8
<element name="approvedate" nillable="true" type="xsd:string"/>

<element name="countryid" nillable="true" type="xsd:int"/>

<element name="countryname" nillable="true" type="xsd:string"/>

<element name="delflag" nillable="true" type="xsd:string"/>

<element name="drid" nillable="true" type="xsd:string"/>

<element name="drname" nillable="true" type="xsd:string"/>

<element name="dspaceversion" nillable="true" type="xsd:string"/>
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<element name="institutionname" nillable="true" type="xsd:string"/>
<element name="institutiontypeid" nillable="true" type="xsd:string"/>
<element name="institutiontypename" nillable="true" type="xsd:string"/>

<element name="launchdate" nillable="true" type="xsd:string"/>

"xsd:string"/>
C]} "xsd:string"/>

‘true’ strlng"/>

<element name="launchdt" nillable="true"

<element name="maillingcontact"
<element name="phoneconta
<element name="status" n
<element name="updateby"
<element name="updateda
<element name="url"
<element name="urlofo
<element name="userna
</sequence>
</complexType>
</schema>
</wsdl:types>

<wsdl:message name="simpleSearchReques '

<wsdl:part element=im
</wsdl:message>
<wsdl:message name= "ge@%ceLlstRequest"

-l ’GN%} akkai-gril]

</wsdl:message®!

MRS NN

</wsdl:message>

<wsdl:message name="advanceSearchResponse">

<wsdl:part element="impl:advanceSearchResponse" name="parameters"/>
</wsdl:message>
<wsdl:message name="simpleSearchResponse">

<wsdl:part element="impl:simpleSearchResponse" name="parameters"/>
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</wsdl:message>
<wsdl:message name="advanceSearchRequest">

<wsdl:part element="impl:advanceSearch" name="parameters"/>
</wsdl:message>

<wsdl:portType name="SearchOnDspace

<wsdl:operation name="advanc

<wsdl:input message="im a e="advanceSearchRequest"/>
<wsdl:output message= ="advanceSearchResponse"/>
</wsdl:operation>
<wsdl:operation name="ge

<wsdl:input messa DSpacelistRequest"/>
<wsdl:output messa "getDSpaceListResponse"/>
</wsdl:operation>
<wsdl:operation name:'si‘

- - %
<wsdl:input message=" o est" name="simpleSearchRequest"/>

<wsdl:output message="impl:simplé -' e se" name="simpleSearchResponse"/>
</wsdl:operation>

</wsdl:portType>

hY
<wsdl:binding name:"Sg'chOnDspa eServiceSoapBinding"
type="impl: SearchOnDspacﬁﬂceB

o A ARG AT oo

<wsdl:operatioh name= advanceSearch">

FWIRSNIHIMNINYA Y

<wsdlsoap:body use="literal"/>
</wsdl:iinput>
<wsdl:output name="advanceSearchResponse">
<wsdlsoap:body use="literal"/>
</wsdl:output>
</wsdl:operation>

<wsdl:operation name="getDSpaceList">
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<wsdlsoap:operation soapAction=""/>
<wsdl:input name="getDSpacelistRequest">
<wsdlsoap:body use="literal"/>

</wsdl:input>

</wsdl:output>
</wsdl:operation>
<wsdl:operation name="sim
<wsdlIsoap:operation soa
<wsdl:input name=
<wsdlsoap:body u

</wsdl:iinput>

<wsdlIsoap:body use
</wsdl:output>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name=' V
<wsdl:port binding="impl:SearchOnDspai Srvice oapBind@'
name= "SearchOnDspaceSeri'I

oo 2119191 WEINT

location="http://localhost: 8080/382DR/serV|ces/SearchOnDspaceSewlce"/>

'Mnmmm UNIINYAY

</wsdl:definitions>

</wse

</wsdl:
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<xsd:annotation>
<xsd:documentation xml:k
XML Schema for Communi
</xsd:documentation>
</xsd:annotation>
<xsd:element name="results
<xsd:complexType>
<xsd:sequence>
<xsd:element ref=”rec
</xsd:sequence>

</xsd:complexType> m

</xsd:element>

s 4] § B NINYINT

<xsd:complexTyp&>

s :ﬂma»mgm UBANYNAY

<xsd: element ref="author” minOccurs="1" maxOccurs="unbounded” />
<xsd:element ref="issued” minOccurs="1" maxOccurs="1" />
</xsd:sequence>

</xsd:complexType>

<xsd:element ref="identifier” minOccurs="1" maxOccurs="1"/>
</xsd:element>

<xsd:element name="title” type="xsd:string"/>
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<xsd:element name="author” type="xsd:string"/>
<xsd:element name="issued” type="xsd:string"/>
<xsd:element name="identifier” type="xsd:string"/>

</xsd:schema>

AUEINENINYINS
RN TUUMING AT
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AIMNAIANTAUNARANANALN
ga1iuan “dousalsranuila | character
8 | URLRewriting 500

1Hi3n198 AW an1g9A15aaee

varying




123

AR qa ANRBLNE dszian aum | Ad
nsduAuldfenfeasaunafana
0 U L i U
"http://cuir.car.ac.th?query=test “
a - Ao )
FENYeITLea NN AN HULNI194
Faulasiaganiiegiiuii ganfuens
139779 (URL Rewritidg)
Time Stamp
9 | InsertDateTime AT AR B9ILAI with out
timezone
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New DSpace A - 0-04-28 10:30:23.0 2010-04-28 10:20:52.0

~ | 2010-04:28 10:30:23.0 2010-04-28 10:22:23.0
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AR TUNMIINGAY
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nsfasvszunauiuadsl ey ietszmalnaduiiiesanszuuadsiloon

a1+ ivalsemalnatinllsunsunailagu 1.3.2 unldausausl 2549 wazilaqiiuil 2553

v
a o 1

,/ﬁ/*ﬁ FIN9RAGNAIAAAIEL LBLATIUN T

HnaaunialuAdsuINNILAUNE

——

Tudlnefdunaunismasesail.

1) ﬁmﬁq‘iﬂmmmw/

1.1. miluanan

nux -x64.bin)

1.2. Copy jre-6u opt Uu Server

161.200.145, . "'~

1.3. WNNW cd /o &«QEC -

1.4. FUP&Q Jjre- UXX 415114

1.5, 1e5uAnds javatvefsion iNend13uaallsunsuana
2. RARILEULAS TR TN

1.1. Downloagd-]
o o al/ . i
1.2. FUAIAY mkdi

1.3. Copy hdl6. 5 02.tar.tar 115l /hs

1'2 Emm’% ﬂﬂ?“mm

1. 8 LuﬂLquuuq@@mmmqlmzmqmqu
®  Please choose 1 or 2 and press Enter [1]:
- nALW Enter
®  Will this be a "primary" server (ie, not a mirror of another
server)?(y/n) [yl:

- nALW Enter
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®  Through what IP address will this server be accessible?
[127.0.0.1]:
- WuW 161.200.145.17
- NN Enter

®  Enter the (TCP/UDP) port number this server will listen to [2641]:

interface be listening to? [8000]:

m; this server?(y/n) [n]:

ekly or "D" (Daily))? [Never] :
\\\ is site [11:

otion of this server/site:

e
= ﬂeas S nar you rg@ization:

PN NN Center of A&demlc Resources Chulalongkorn

ﬂUU'ﬁﬁﬂ‘ﬂiWﬂﬂﬂ‘i

- ey Ener
AR ﬂﬁ‘iweﬂ%ﬂ%ﬁ B8 8
for Center of Academic Resources Chulalongkorn
University (optional) [(none)]: chanida jariyapornpong
- W chanida jariyapornpong
- nALN Enter
®  Please enter the telephone number of chanida jariyapornpong or

of Center of Academic Resources Chulalongkorn University

(optional) [(none)]:
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- AW 66 2218 2919
- NN Enter
®  Please enter the email address of chanida jariyapornpong or of

Center of Academic Resources Chulalongkorn University:

- YNWW chanida.j@car.chula.ac.th

- nawy Enter

Would o disable’ services?(y/n) [n]:

AN Enter-

¥

AULINENINYINT
IR TN TN
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a

= dl Y a a %’/ L4 L7 4
nnsasnziiauinaraliusnisssuavuauiAatuaastAldaelunasldeuuay

tgednuneet] daqiiull 2553 Ae 50 AeaarfuazAliuFnsufidyuine 50 neaaniansy

= o dl
f/})ﬂ’]?mw:mﬂummmgﬂw qh.1. —1.5 AN
4

%
0%

satiuAnldaneiarimaAe 100 neag
= o d’l
AR AAIT
) tlaudeyainsar
2) UAAaYANI9RILELR auanslugli 9.3
3) tlaudayanisa szt g
4) Buffunnadnsz N gily

5) tlaudayanismnss

poration for
auonal Research Initiatives

stent Identifiers for Intemat 1 o source:

Home = Resolution Service Providers > Ha

.."‘f:')‘ A .z.i'
Handle Syst&m Reglstralfj -{Stv(

Please provida il request to become an
RSP and receive lez= oy providing the required re; fafmation below, you will be
sutherizing CHAI have the authority te
open this account greement.

(Fields marked wtl'j aste )
* Mame: [Chanida Jaryapompong

* Organization Name.‘ er of Academic Resources loi gkom University
L
11 d 1

* Ema ddress |chan|da J&car. chula acth
hone Mumber:
[
= User Communityt GRID
® pspace
© other

A ~ o ~ o A A
gﬂ“l/l .1 ﬂW?@QWSLUﬂueLﬁﬁ‘zUULLﬂuLﬂ@ AURBUN 1 IUN 1
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* Do you already have a prefix that was issued for Handle System software downloaded
under & previous CNRI License Agreement?

Cves  ®no

* Annual Service Fee Payment (with Multi-y=ar Prepayment Options)

I choose te pay the Annual Service Fee for:

® i1 vaar (£50)

OR

I choose to prepay the Annual Service Fae fo

© 5 vears (£250)

© 10 vears ($425)

Other than the infszme
requests, the colle E
prefix is considered E esed in —I
lany form unless 3 G Ipetent
jurisdiction, or unles " =

Parties. ARdminis e

that have beenlfeceived

‘the overall integzi

2. Policies & Boee : or dle
System technol i gl i
eny RSP deposit ¥
entered into the z £ : = ‘\ 2o 1 andle
System Policies
http://hdl _handl

incorporated herei:
faith efforts to g
laccordance with

=l

Click the "Accept” buttaR belo@t B System Service Agreement
and proceed with yo gistn

Y

1l
i¥ |

AULINENINYINT
RAINTUNNINGAE
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Home > Handle System Registration

Handle Systerm Registration — Step 1 (continued)

Handle Service nt Number: HSSA-1919

The information you provided is shown below:

Narme: Chanida Jariyapornpong
Crganization: Cantar of Acadermic Rescurces Chulalongkorn University
Email: chanida.J@car.chula.ac.th

Cantar of Academic Resources, Chulslongkorn University Prayathsi road . Patumwan .
Bangkok . Thailand 10330

Address:

Phona: 6622182919
Fasc:

Community: DSpace
Escisting User: =1

Annual Service
1 year

Faa: \
Mote: PLEASE PRINT THIS FORM FO c
paymeant.

to include your HSSA number with your

You ean return to "Payrment Information — d then procaad to "Prefix Assignearmt —
St=p 3" =t =any time by goin F R i ice Fe= (at

=
http 1/ wenr handle.net/payment.hEml).

Payment Informatio

Thank you for your interest =ing the Handle Systerm technology.
In order to complete the Fra = e-time $50 Registration Fee plus
tha $50 Annusl Sarvice Faa, snd H v=nt mora than one prafix, contact

the Handle System Administrats

Total Dus CHRI: $100.00 US

Teo pay by credit card:

Cradit card payment is = PayPal account to use the
service. Please be pre nt (HSSA) number shown
abowe along with yo t i i -

To pav by chact: . - ; “ \
Please make checks o i h iatives". You may prlnt this
: et

form and use it as = and amail addrass +

Reston, Virginia 20131

To pay by wire transfer:

If you wish to pay by wire # nsﬁ! t:ﬂd =stonswa.us for account information.

Prefix Assignment — Step 3—;*—*{,,
Rafar to the install.t=<t file in tha Eri Fiorr T i \__‘4 your handle server. Wheaen you have
configured your serversand a e = Han = System Administrator and be
assigned a prefix., go to Brefi s

Updated 1 August 2007 |
HANDLE SYSTEM, HAMND ‘ ! hat are registerad in the
U.S.Patent and Tradems

Send inquiries to hdladmm@‘m resto

i‘ﬂVl 0.3 ﬂuﬂuﬂ’]i'ﬂ‘ﬂu‘ﬂ'ﬂﬂ@@’mﬁ ’Wl 1

ﬂﬂﬂ?ﬂﬂﬂiﬂﬂﬂﬂ‘ﬁ
Q‘W?Mﬂ‘im UAIINYAY
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(2 https: ] juww. paypal.com/thfcai-binfwebscremd=_FlowaSESSTON=dbuxEIC7ny MWEkHRFC WA S TCTHC 7 $2| (x|t e search
= —

Ele Edt yew Favortes Tools Help
7 Favorites. gsly,l P snstaummss
ind: faiten

|D:

Previous Next || 7 Options + |

asyadaunsiis Kl‘\“lu‘ﬂa\‘iﬂﬂl

WAEDYRFTURNAGET ARAT Aesined WS Tiums s duliEs ey el

afinyauin G erfuiEnauiuniny FayPsl

AaEne IIRANwIE Wana Anudu
Frefix Registration and Annual Service fee 5100.00 1 5100.00
Elease include HESA number BaATINTILAITANAY  $100.00
T $100.00 USD
L Boain) ATUNURIRY WiDHIUAS
J_‘ -

AErshsziu B
11181 Aaaas
MR HOL
dnynfnsa

Ha |"Id|e SVSt = A‘;ﬁ . Eggﬁjunr;t:s:segﬁc Initiatives

Unique Persistent ldentifiers for Internet Resources

Home > Resolution Servica Seali Bavment of Registratis g€ 3 Credit Card Payme

Payment of Registration and A
| ]

Thank You for Your P?fmnent!

Step 2 below.

Y¥our transactio an © letad = T il =an’ i to you.
If you already have a the registrati r i ‘n omple 1f you nat h a prefix, continue on to

Step

Prefix Assignment — = ./
If yo W aln gu refer tma’y file i %di b%fﬂs%i@uﬂ!
handle server."Whe' u have configured erver, = e ready to submi ur sitebrdlizi e

Systemi@dministrator and be assigned a prefix, go to Prefix Assignment.

alling your
to the Handle

Updated 9 January 2006

Send inquiries to hdladmin@cnri.sreston.va.us

cll A o ° a
719 2.5 Audunisinre Ny
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Handle System”

Prefix Assignment - Step 3 (continued)

Dspace Use (sitebndl.zip upload form)

* Full Name:
* Email:

Countrs-
State/Prowvince:
“Organization:

* Intended use of the Handle Server
[

* Artachment(sitebndl zip): | ’ Bre:
* _ indicates a required field. p

=

EF you nave zmy questions picglffoncgf l i \\‘:\‘\\

ep %\ continued)

- A form)

= Full Name: Chanida Jaryapompong |
= Email: Fanida J@&car.chula ac th

Country: ailand
State/Province: [Bangko

~Organization: [Ce

* Intended use of the H

Archiwving Technical R
Materizals, Lectures, Be
Chulelongko=n Unlmmm meelle

= _ indicates a reg field.

If you have any questions please contact hd.lad:nl‘@cn:n reston va. n
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LHBNANNAIAUNITNIIULDITZUL

WHINTNANALNNIN U992 (Sequence diagram) U3enaufiaga1Auni1Iniens

TALILA AILEININAANTTNATNAIATUNI9S

NUUANAUAATTUILN @11 - G.14 a5 LRI 6L

¥

NINUBRUAAL LAY

o o1 uay B2 ATV @uﬂumwﬂum nsAuAuLUUH

TassafavadNaTaetfodiuea iasesae Ui uuAfsasaumanaiangld

v
o

AT .2 TURBUAIALN 4 LAY 5

’

A Ao
ARNNN ﬂ')']llsﬁ

“pbuildQuery()” e

ﬂiJEI’J'VIEWlﬁWEI’]ﬂ‘i
’QW]NT]‘EEUNWTJWEH&EJ
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Rududayauunilanain

EP— :search.jsp ‘maniiansgeBean drsDAQ | [URLUTF8Encoder ‘BearchOnDEpaceTask ‘exscutorSenice
X
UHnr ¥
SImpleSearch(}

——D search()

|getDRsByld{Integer id)
T

buildQuerny()

| {z

SearchOnDspaceTask.call)

TN | P S | S

2cuiiRecordNumList)

displss
o 0]

search result click

totalResUis
= esL

ﬁﬁgﬂﬂmjwawnz
’&j W%Wﬁm N‘WI'J ‘V]Eﬂ a ¢

select record detall

917 2.1 waunINAIA NIRRT AL Aud ey auLLsia L]
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Rududeyauuuiliasiain

search jsp ‘maniiznageBaan drsDAO | JURLUTFSEncoder SearchOnDSpaceTask

X

‘executorSenice

UHnr 5
smpleSearch()

|getDRsByld{Integer id)
U

- buildQue

ul-‘ ng uriis

|g/ﬂ u\

AN
\ .

I R S P PR R e

A %
: L\st<D eSearchResults

';|
display record nun
N,

search result click 4

: .ot;a}ResultRowCI\c =)

List record

e — i i

sfcafm@iﬂ%m NN INEINY

o en new windows (3ting identfy URL)

[————w

SearchOnDspaceTask call()

e |

co A Y Y

U7 a2 wnnanasuneinuilsiduduAudeyauuuiiaseaing
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lﬁnﬁwﬁﬂgm_muﬁﬂﬂmﬁﬁLﬁmﬁzﬁ

51 “5earch(nDspaceService| |:drs0A0 | |URLUTF8Encader:
A

:SearchOnDSpaceTask: ‘exacutorSenvice

f-‘.\pphcatioﬁ User

simpieSearcn(Stng keyword)

DSpaceSearchResultﬂ

/LN

w_dd i

N

¥

SearchOnDsps

""F’TH’J‘VIEWI?WEI’]ﬂ‘E

]

ceTaskoall)

e L
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lﬁ iy = ¥ g =
Uﬂmﬂﬂ"mmUﬂzﬂ?\m?wmmmwﬂﬂfy

‘SearchOnDspaceService

X

:drsDA0

URLUTF8Encoder

SearchOnDSpaceTask

‘sacuiorien e

Apphca’(ﬂon User

a0vancesearchitovanceleyllord agvancekeord)

buldiQuany (Acvancek e il

getDipacaliat

searcﬂeﬂst s0d dspaceSearchRe-a

AU ’J'V]EWI"JWEﬂﬂ‘i

DSpaceSﬂ:hResult

¥

SearchOnDapa

’QWW&Nﬂ‘iﬂJ W INLIAY

| |

ceTaskcall)
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e [ =
FeanadiaysmenirrsnuafagiraumERa e

ﬁ&J‘T‘_ﬁﬂN’WHL’JJ iiﬂ?'laj

g

SBearchOnDspaceService

Applicati}on User

917 B1.5 WHUN WA

Insenaddnvefdu

:executarSernvice

drs O

| getDReVWebSorvicelist)

ArraylLizi=DspacesearchResult>

URL

JMLStreamReader

e URL dspaceUF{L)

'T ’ ) ‘T‘l ‘

.

opensireams)

aw?

p— —— —— — -] —— — — | — — ——

ArrayLizt=DSpacelearchRasul

dl o o o o o v = ¥
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o s

User

e TuaTAA AR

‘keywordStatisticReport

keywordStaticReport

keywordSearch

P

WViewReport()

P

:
i selsct start dats

L

| select end dats
;

EIENIPETUIHNS ﬂl[i]'%']ﬂﬂ"l?%JF‘lu

)

N

Us:er =
WiewRepori{) B

; disgplay

setStartdate(De _ =

SUMMany

i

P

selsct sa u

i szelect Depace |

dScsarch=

Ny

hRequestiKeWordSearch critera)

a o

U ENUATAANA

Al

summany 3earch

[ BRHNENDNNT

sets*wdatefDate s*arﬁte:

displsay resultPans!

ﬂ?ﬂﬂWﬂﬂ

tSummarySearch{SearchRequeatDetall critena)

Ligt=zearchReguesiDetal>

dl o o o 6 o o dl v =y %
gﬂﬂ Q1.8 WNUNINANALNNINNURSTTUIEnI T uIKRa R LFanN1sd LAY
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gy

login.gp

marniianagebaan

Wserh0

EnCrypiDelmeter

JognHistoryDAO
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ﬂ :

ogln{Strng username, String password) |
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iulpsdayasdasisaumaszdad ?ﬁmﬂmuJ

‘manageDRs -drebianageBean
R
Uger :
' I
SezrchDRs() select cr!terl.a
searchi)
Display

Edit{DRs drs)

hitpSession | ['mainhanageBean wdreldanageDAO
3 "\. |bute{S"rmg name)
getlsernamal)
te, Date enddate, boolean |E.-'1\dmm)

'.E:____n__wn_—f

List<DRg> resultList)
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m!,mﬂygﬂﬁ?LLﬂm:unﬂé’qm&'mﬁﬁﬁﬁiﬂ

‘manageDRs. :drslanageBean -hitpSession | |EmainManageBean drslManageDaO b E=THW

g

Uder
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SearchDRs() :I ;

searchi)
ing name)
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d=te WD a8 nddate, boolean isAdmin)
Display = resulthist)
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!
fean! T
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“hitpSession

‘mainianageBean

draManageDa O

=Eliribute{String name)

& !
:tRes i DFS> resultbist)

- Y

startdate, Date enddate, boolean isf&dmin)
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ANANUIN B

BNUATNARFURITELL

uHuNINAAdlaezLNsN (Class diagram) uwdnelasaadrananaluniswmunszuy

slummmumwnfammrmmemmummﬂsﬁ Tmmfmmww tu.1 memmamum?

ﬁimmummmivuu ﬁ‘ﬂ‘l’l LAAN

VAR ﬂmaluzdwmiwmummqmw

q

v a o v b y 9/ o # Q v
TUNATRALNTSANEANTRIUBRNNTE 1 by 4 Nan sﬂmaﬂﬂmmu

E

- execuiorService - Executor i e |.:1{';])

T b ApplicStion e e =n -'-‘ 14 ¥ i8at onContaxt("applicatonContaxt.xmt”)
¥ ' \
5

- drsDA0 - IDRsCAQ et 0"

+ advanceSesrch (Advancekedlord adar d) - DSpeceSearchResuli]

+ getDSpaceblist () : —3 DRSebService(]

+ simpieSsarch (String keyword) ok = DSpaceSearchResull]

re '['

(dao)
e g
o Li Rz=
nt=gBlid) | D
=steDR= [DR= gr=) s woid
+ T UpdateDRs (DRs drs) VC}Id
= getDRswWebSenicelist shSenices

AR ﬁmwum'@’g@m A Y

+ getDRsByDRMameURL (String DRMame, Sking URL) : List<DRs=

U7 o1 Aanalaezunsunisiiinisdauzeiume g
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keywordsearchDAQ

" |KeyWordSearchDAO

(dao)

" |SearchRequestDetaiDAO
IResearchDAQ (dao) -
a0 |SearchRequestDAQ

(dao) B

f ¥ (dao)
researchDAC E—Ti
\— carchRequestDAO

|UserDAC userDAQ

(dao) r
— " DRsDAO \\\
: F AR LoginHistoryReportBean
userDAO // \ \ ‘\
//)E Sk
[ — .
LoginManageBean / :,f-; !
keywordsearchDAQ
InstitutionTypeDAO
KeyWordStatisticRep (jdbe)
T
institutionty peDAQ
institutiontypeDAQ

'U. -
LY ‘ drsManageDAC

selectedDR g;gem = m DRsManageDAQ
selectedDRs

drsDAO |6rsDAO (dao)
DR ™
L]

A UHANYNTNENNT

-

7

YU
. ‘ | | ¢ ) =% |dsDR0 Ajﬂ |
qul.] a q ﬂ j gu , £ . | E q ma@rchReportBean

titleDAQ

TitleDAQ UeeiTD
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(jdbe) ]
| UserDAO i (idbe)
(jdbc) z |
|
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e al

SearchRequest

(domain)

f

selectedRequest

SearchHistoryReportBean

selectedSession

SearchRequestDetailDAO SE IRequestDAC

-

Sessions

dao
— .
o archHistoryDAOImp

(jdbe) = ~ (jdbe) (domain)
El =
‘dl o o/
g‘ﬂ“l/l AULITZHNIANANTITNINIUNAN
Result_
¢ s SearchOnDSpaceTask
; ‘ . o
+ RECORD_TAG I 15t ‘regbr I J
+ TITLE_TAG Qkting  =siver
+ AUTHOR T& - String = “author” ¢ s o
=R AR INYA Y
iy ISSUED!AG I8tring = Tissued”
- log :Legger = Logger.getbogger{SsarchOnDSpaceTask class)
- dspacelURL : String
+ =<Constructor>> SearchOnDSpaceTask {String dspacelURL)

cail ) cArraylist<D3paceSearchResult>

917 1y.4 AaNAmNIA (Thread) MuiilszanananisnszataanFesaanisdudu
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